ABSTRACT. We present an analysis of radiocarbon dates on Dead Sea Scrolls that have a bearing on the question of the Scroll documents' relation to Christian origins. We assess details of dating reports, discuss paleographical evidence, and consider the content of the documents. When collated, these findings may be seen as compatible with a view that personalities mentioned in the Scrolls were contemporary with the founders of Christianity.
INTRODUCTION
Radiocarbon dating provides important information about the dates of some of the Dead Sea Scrolls, a matter of interest to the claim that they are closely connected with earliest Christianity.
The manuscripts properly called Dead Sea Scrolls were found at Qumran, near the northwest corner of the Dead Sea. Other, related documents that have been 14C dated were found at nearby locations in the Judean Desert. All historical indications point to their production in the general period of Jewish history extending from the third century BCE to the second century CE. 14C tests make it possible to give, within a statistically probable range, a date of manufacture of the writing material, either parchment (made from animal skin) or papyrus. This is not necessarily the same as the date of composition of the works inscribed on them. Some of the Dead Sea Scrolls, for example, were copies of the Old Testament, composed long before. Nor is the date of manufacture of the material necessarily exactly the same as the date when it was written on; manufacture may have preceded scribal use by a longer or shorter period of time. But in exceptional circumstances, an example of which will be given below, the date of manufacture can provide the dates of both composition and recording of the work.
The Dead Sea Scrolls that have aroused most interest are new works, not previously known, usually called the sectarian works. The contents of some of them give rise to the question whether the writers were in the immediate background of earliest Christianity, or were indeed part of that history themselves. Figures appear in these writings, always under pseudonyms, one called the Teacher of Righ- teousness, another referred to as the Wicked Priest. The dates when they lived, within the broad period of the Scrolls' production, are uncertain, and their identities have only been conjectured. The date of the writing material on which works discussing them are inscribed is, therefore, relevant to the question of their historical date, although not by itself conclusive.
Two 14C dating studies have been made, one by Bonani et al. (1991 Bonani et al. ( , 1992 and another by Jull et al. (1995 Jull et al. ( , 1996 . The Bonani et al. (Zurich) study included only 2 documents of direct relevance to the argument for a Christian connection, but because the whole study provided a good match between 14C values and paleographical assessments, this led to the view that the placement of the Teacher in the BCE period had been confirmed based on paleographical grounds. In the case of the Jull et al. Tucson study, comments made in the reports make it clear that the study aimed to determine whether the Scrolls have Christian connections, and it included 7 documents of direct relevance.
The results of both studies have been examined by G Doudna of Copenhagen (Doudna 1998) ; the present study considers some of the questions he has raised.
14C DATING OF SCROLL SAMPLES Extension of Results, Using Stuiver (1998) Calibration
Dating of the Scrolls is complicated by the existence of 14C values, especially around 1900-2100 BP, that can correspond to more than one cal BCE/CE range. As a consequence, Scroll dates overall have somewhat wider 16 calibrated age ranges than might otherwise be expected for the level of accuracy obtained by the 14C measurements.
All calibrated ages presented from the Tucson and Zurich studies were derived using the bidecadal Stuiver and Pearson (1986) calibration curve, except for an invocation of the decadal Stuiver and Becker (1986) curve in one instance by Jull et al. (1995) . In Table 1 we use ranges derived from the Stuiver et al. (1998) curve (as reported by Doudna 1998) for the two Zurich and the seven Tucson documents of relevance, since these show some important differences from the Stuiver and Pearson (1986) ones. In some instances these contain separate subranges, due to the variations mentioned above. But these are of secondary significance for the dating considered here.
The most significant change is to the more recent extreme of the 1 6 range for a key document, 1QpHab. The relevance of this change is considered in more detail below. (Caldararo 1995) . Both groups who have made measurements addressed these problems carefully. Bonani et al. specifically checked the effect of gelatinization on three documents (two of which are ones cited here, l 1 QTa and 1 QH). They concluded that gelatinization does not affect the 14C age.
The Tucson laboratory distinguished two categories of parchment sample, "Type 1", which appeared to be relatively clean, and "Type 2", contaminated with perspex glue. Reanalysis of one of the latter, 4Q258, suggested that an earlier measurement may have involved insufficient pretreatment of the sample. Of the seven Scroll samples studied by Jull et al. that are relevant to the question of Christian connections, only 4Q266 (in addition to 4Q258) fell into the Type 2 category; the others cited here were Type 1. The possibility of contamination by castor oil, used to highlight letters by the first generation of Scroll scholars, has also been raised; we consider this question below.
A feature of the Zurich study was an apparent displacement of basic cal BCE/CE values toward older ages than expected from known dates and those estimated from paleographical studies, as noted by Bonani et al. (1992) and analyzed by Rodley (1993) . However, as pointed out to us by Doudna (personal communication 1998; unreferenced) Obviously, the papyrus was not cut after the date of recording, so some other common factor appears to have affected these measurements. Jull et al (1995, p 16) commented that the explanation might be that at the point involved (close to 130 CE) the calibration curve needed to be "slightly lowered". But the Zurich set of specific-age samples included two in just this age region, and the good agreement found for those would appear to eliminate the curve-adjustment possibility. [20] [21] [22] , it is plain that they are different compositions, for they break up the Isaiah verses differently when they add the pesher, and the pesher is different in each case).
40171(4QpPSa)
4Q171 is a pesher on some Psalms. At the time it was composed, the Teacher of Righteousness was still alive, and under threat from his opponents. The pesharist, his supporter, turned to Psalm 37 and found there the teaching that even though the righteous person may suffer now, he will soon be vindicated and his enemies punished. He applied this, using his technique of turning universals into particulars, to the Teacher, who, he said, would soon be vindicated, while the opponents would be destroyed.
The principles of hypothetical document C apply to this work, the Teacher being person X. He was still alive at the time it was recorded, and the document we have, being a pesher, is an original, not a copy. These exceptional circumstances mean that the earlier date of the 14C range (Table 1) for the manufacture of the writing material gives us a probable date after which the Teacher was alive.
Both sets of 14C ranges, that based on the 1986 curve, and that derived from the 1998 curve ( The handwriting of 1 QpHab is Herodian. It was copied by the same scribe as the second copy of the Temple Scroll, in a hand described as a developed Herodian formal from about 20-50 CE. (DJD 23, p364) .
Given these facts, and given the first century CE date of 4QpPsa, which preceded this document, there is no great difficulty in supposing that a writer coming shortly after 4QpPsa recorded 1 QpHab on a piece of writing material that was somewhat older than the writing material used by his colleague.
The question of the use of an older piece of material may be discussed in conjunction with the reaction of some Scrolls scholars to the Tucson date for this document, which they took to be definitive, and to be evidence against the Christian connection. In a footnote to their 'Atigot publication of the results Jull et al. (1996) dating. The authors of the Zurich report judged that "the possibility that the leather was preserved uninscribed for such a long period is quite unlikely" (although without taking into account the Essene habits), and suggested that contamination in this specific case could not be ruled out. Any contamination must have come from an even older source, since contamination by subsequently applied agents containing modern carbon gives a younger, not an older date than the true one. Pending further laboratory work, there is at least a possibility that a very old piece of material was used.
In this connection, Doudna's discussion of the 14C dating of a linen wrapper that was probably found in Cave 4 is another example of not taking into account historical evidence for the use of old materials. He states that "the true date of the Cave 4 linen item is presumably close to the date when the scroll it was wrapped around was deposited in the cave", and goes on to suggest that this may be the date when all scrolls were deposited in Cave 4. The calibrated date range of the linen on the 1998 curve is 165-144 BCE or 117-2 BCE, 16. (The 26 date of 197 BCE-46 CE is not quoted in the argument). However, it has frequently been suggested by Scrolls scholars that Cave 4 was a Genizah, a burial place for "dead" scrolls. Jewish tradition held that any document containing the name of God must not be destroyed, but buried, with a funeral service, as if it were human. It would be an expression of reverence to wrap the "body" in linen that had been preserved for a long time.
Moreover, the contents of 1 QpHab may be seen as giving information about its date of composition. The situation of hypothetical document B applies to this work, which may be seen as describing events occurring in the first century CE. An army called the "Kittim" is described as a terrible and destructive force, marching across the land. It has long been accepted that the Kittim were the Romans, following Yadin's observations concerning the weaponry and military tactics of the Kittim, which were the same as distinctive practices of the Romans (Jeremias 1963). This is accepted by the most conservative of scholars, including Vermes (1995) .
The Romans appeared in Judea as a terrible and destructive force only after 6 CE, when they occupied the country and put it under direct Roman rule. Prior to this, they had been distant overlords. It is erroneous to compare 4QpPsa with documents to which it is not related, and to say on this basis that it is an "outlier".
In comparing 1QpHab and 4QpPsa on the question of contamination, Doudna gives two reasons why the former was not contaminated. Of these, the first reason-that it was never in the Rockefeller Museum, where it is known that castor oil was used to make the letters clearer-is unpersuasive, for if the use of castor oil was a routine procedure, as stated, it may have been employed elsewhere. The second reason is more likely, that the tested piece was from a large amount of blank space, which would not have been subjected to castor oil. But this point applies also to 4QpPsa, which has wide margins. Doudna, suggesting that 4QpPsa might have been contaminated, states that it was not subjected to acetone treatment, which would have removed castor oil, but he does not give any positive evidence that it was affected by castor oil. In fact, in his footnote 59 he allows that it is "intrinsically unlikely" that any given sample was so affected. (He does not mention that it was one of Tucson's "relatively clean" Type 1 parchment samples.)
It would appear that Doudna's final proposal, that "the first century CE disappears from Qumran's textual horizon" (1998, p 464) is not justified, either by his discussion of 14C dating, concerning which he has mainly emphasized its uncertainty, or by 14C dating taken in conjunction with paleography and the contents of the Scrolls.
40266: Evidence of a Particular Paleographical Error
When the Zurich results were published, it was apparent that they were in good agreement with the paleographical datings already established for the 14 documents tested. This fact was seized upon by some Scrolls scholars as evidence against a Christian connection, for it was on the basis of paleographical findings that the Teacher had been placed in the 2nd or 1st centuries BCE, and it was believed that paleography had been vindicated.
But such a conclusion had not looked closely at the detail of the paleographical findings. In fact, only 2 published documents appeared to put the Teacher so early in terms of paleographic dating.
They were 4Q266 and 1QS, both now 14C dated. 4Q266 is a copy of the work called the Damascus Document, which is not a pesher, but names the Teacher. 1QS, the Community Rule, reflects the Teacher's doctrine, although it does not name him.
On the rules of paleography alone, it was possible to demonstrate problems with the paleographical finding in both of these cases (Thiering 1979 ). As noted above, all the pesharim are in Herodian formal or semiformal scripts. If it were not for these two documents, 4Q266 and 1 QS, the Teacher could have been placed in the Herodian period (30 BCE-70 CE). But even one early document naming him, if it were certainly early, would be enough to place him before its time, in the Hasmonean period (150-30 BCE).
The script of 4Q266 had been announced to be early, and to place the Teacher somewhere before 60 BCE (Milik 1959, p 58) . But the hand of this document is a semicursive, and the cursive and semicursive scripts are much more difficult to date than the formals and semiformals, as paleographers admit (Cross 1961, p 146, 182) . They correspond to personal handwriting, whereas the formals were under controls like those of print, which are relied upon by paleographers. The writing of 4Q266 is described in the official publication (DJD 18) as a "rapid and careless hand".
Doudna remarks that the 14C dating of 4Q266 (la 4-82 CE, 26 44 BCE-129 CE [Stuiver et al. 1998 values]) raises questions about the paleographical judgment. "It might be suggested that the highprecision paleographic estimates that have been given to these two texts (4Q266 and 4Q521) are somewhat premature" (1998, p 460). He leaves undetermined whether the radiocarbon evidence should be allowed to correct the paleographical conclusion. It may be argued however, that the discrepancy comes from giving too firm a date to a semicursive, a notoriously slippery class for paleographers.
If the 14C dating is a reliable indicator, the 16 range, 4-82 CE, allows the inference from this document, taken alone, that the Teacher lived in the 1st century CE. However, the Damascus Document was found in multiple copies, and further factors must be taken into account in determining its date of composition. The 14C result for 4Q267 is relevant to it; see below.
40267: An Early Source of the Damascus Document
Also tested (Tucson) was 4Q267, a more recently published fragment of the Damascus Document. The nature of the Damascus Document is relevant to the consideration of this piece and 4Q266.
The complete version of this work is known to us from medieval copies that were found in Cairo and published in 1910. Many fragments of it were subsequently found in the Qumran caves, and it could be seen that it had originally come from a stage when Qumran sectarians were in Damascus. Although most of it is concerned with laws, parts of it deal with the history of the Teacher of Righteousness and his rivals, treating them in much the same way as does 1 QpHab. It appears that the rivals, who had become powerful in Judea, had been the cause of the sectarians' exile to Damascus.
Whereas the fragments of 4Q266 represent a fairly extensive version of the Damascus Document, running parallel to the medieval copy, 4Q267 consists of only a small group of fragments. They are in an early Herodian formal hand (DJD 18, p 96 However, a secondary question arises concerning CD itself, one that would make the argument for an old piece of material unnecessary. A close study raises the probability that 4Q267 is a source, composed in the first century BCE, which was subsequently incorporated into CD, a document that is known to have been composite. The stages will have been:
1. 4Q267, dealing with an exile to Damascus in the 1st century BCE, and justifying it as directed by God.
2. 4Q266, dealing with a subsequent exile to Damascus (a natural place for political exiles, just outside the boundaries of Judea) in the 1st century CE, the document now beginning with the recent history of the Teacher and his rivals. It incorporated parts of 4Q267, placing the Damascus passage in its column 5, after its treatment of the Teacher. The inclusion was in order to endorse the argument concerning Damascus. 3. The final version, which was copied in medieval times.
The argument for this is as follows:
A. The wording of fragment 1 of 4Q267 corresponds, as is recognized, to the wording of another fragment of CD. This latter piece was found still attached to its fastening, proving that the words in question were part of an opening column. The piece attached to the fastening is in a semicursive script, whereas 4Q267 is in a formal script. But 4Q266 is in a semicursive script, and for that reason the piece attached to the fastening was placed with 4Q266, as its opening column.
But close study shows that it was an error to put the two semicursive pieces together. They are in a different semicursive hand. Although the fragment attached to the fastening was small, the following differences in the method of drawing the letters may be observed, showing a recurring characteristic, that the scribe of 4Q266 makes fuller strokes than does the other scribe: The hand of 1QS is not a normal one, but an unusual, highly embellished one, said from the first to be atypical, and presenting a complicated problem (Cross 1961, note 116) . Cross put it in the class of Hasmonean semiformal, making it early first century BCE, but it can be shown that it combines Herodian forms with letter forms used in the related Palmyrene scripts (Thiering 1979) . Palmyrene scripts using the same forms are actually dated in the early Herodian period, and the forms continued to be used well into the Christian period.
The related sample, 4Q258, had to be tested twice because of possible contamination, but the second test yielded a 1c calibrated age within the Christian period, 36 BCE-81 CE (Stuiver et al. 1998 values, Table 1 ). Its hand has been described by Cross (1994) as "early Herodian formal". (This corrects the statement on its paleography in Jull et al 1995, p 18.) These facts are consistent with a view that the Community Rule was compiled during the first centuries BCE and CE as a legal document by which members of the Qumran community were bound. It is known to reflect different stages of organization. The argument would be that its final form, 1 QS, incorporating the Teacher's doctrine, was recorded in the 1st century CE in an embellished, unusual hand, to give it prestige, as legal documents still are. The 14C 16 range of 116 BCE-50 CE (Table 1) would permit a first century CE date of manufacture of the material (but see further below on 4QSamc). 4Q258, corresponding to part of it, would be a source that appeared during the process of compilation.
Any discussion of 1 QS must take into account a document tested by the Zurich laboratory, 4QSamc, which was written by the same scribe as 1 QS (Cross 1961, note 116 Its hand has been defined as Hasmonean formal (DJD 25, p 3) . Making the usual allowance for "the extension of the professional life of a conservative scribe beyond his generation, or for an individualistic hand" (Cross 1961, note 29) , it could have been used in the early Herodian period, indicating that its doctrinal concerns preceded the similar ones of Christians. In his official publication of the document (DJD 25, 1998 ) Puech refers to the 14C dating but cites only the broad 26 range, 93 BCE-80 CE (Tucson, using the 1986 calibration curve).
The Two Zurich Documents Relevant to the History
The conclusion that the Zurich results gave evidence against the Christian connection came not only from inadequate observation of the paleographical detail, as shown above, but also from inadequate observation of the contents of the documents tested. Only two of them were relevant to the history. One was the Temple Scroll (11Q19, 11 QT'), which clearly came from a first stage of the sectarian development, preceding but related to subsequent works such as the War Scroll and the Community Rule. The other was the Hymns of Thanksgiving (1 QH), which was established by Jeremias (1963) , on the basis of word frequencies and common terms, to have been partly composed by the Teacher of Righteousness.
It had been argued (Thiering 1979) , from the contents of the documents alone, that the Temple Scroll was composed about 21 BCE, at the time Herod the Great announced his plan for rebuilding the temple. The Qumran sectarians, encouraged by Herod's approval of the Essenes at that time (as recorded by Josephus) were offering their plan for the new temple, claiming that it had been divinely revealed. This interpretation is entirely compatible with both the original Zurich dating (97 BCE-1 CE) and with the more recent calibration, 53 BCE-21 CE (Table 1) . It is also compatible with the scroll's Herodian hand.
The Thanksgiving Scroll's calibrated age of 21 BCE-61 CE, given by Zurich, and 37 BCE-68 CE from the 1998 calibration, is also consistent with parts of it having been composed by the Teacher of Righteousness between 26 and about 30 CE.
